solated ventricular noncompaction (IVNC), also known as spongy ventricular myocardium, is a rare cardiomyopathy characterized by numerous ventricular trabeculations and deep intertrabecular recesses, thought to be due to an arrest in cardiac embryogenesis. The clinical spectrum varies from asymptomatic patients to cardiac failure with neonatal death. Prenatal diagnosis has been reported sporadically. We report a case of IVNC diagnosed prenatally at 31.5 weeks' gestation. First-trimester screening revealed increased nuchal translucency, but the parents declined invasive prenatal diagnosis. Routine sonography at 31.5 weeks showed marked cardiomegaly with no other anomalies. Fetal echocardiography revealed numerous trabeculations and deep intertrabecular recesses within the cardiac ventricular myocardium. Diagnosis of ventricular noncompaction was made. Postnatal echocardiography confirmed the diagnosis and showed suboptimal left ventricular function. Isolated ventricular noncompaction is rare but needs to be considered in the differential diagnosis of left ventricular hypertrophy. Isolated ventricular noncompaction can be associated with other cardiac and extracardiac disorders, particularly neuromuscular. Diagnosis is made by echocardiography and color Doppler sonography, showing direct blood flow from the ventricular cavity into deep intertrabecular recesses. 
A 22-year-old woman, gravida 2, para 1, underwent routine sonography at 31.5 weeks' gestation. Of interest in her history was the death in childhood of 2 brothers and 1 sister of an unknown metabolic disorder. Her first child, then 3 years of age, was perfectly healthy. The patient and her husband were consanguineous.
First-trimester screening at 11 weeks' gestation had shown increased nuchal translucency of 3.3 mm, but the parents had declined prenatal invasive testing. Secondtrimester structural sonography was unremarkable. Thirdtrimester sonography revealed a striking cardiomegaly (cardiac-chest circumference ratio of 68.75%) in the absence of other cardiac and extracardiac anomalies ( Figure 1 ). More in-depth 2-and 3-dimensional fetal echocardiography ( Figures 2 and 3 and Video 1) showed numerous trabeculations and deep intertrabecular recesses of both ventricles with diminished ventricular contractility and normal function of the atrioventricular and semilunar valves. These findings were highly suggestive of IVNC. Cardiac size and cardiac output remained stable until birth. A male neonate of 3030 g was born by assisted vaginal delivery. The Apgar scores were 9, 9, and 10 at 1, 5, and 10 minutes, respectively. The child had some dysmorphic features, including a broad forehead with a triangular face, a flat nasal bridge, low-set ears, and a short neck. Postnatal echocardiography confirmed the prenatal findings of dilated ventricles, particularly the left one, with numerous trabeculations and deep intertrabecular recesses ( Figure 4 and Video 2). The decreased contractility of the left ventricle was more pronounced along the anteroposterolateral wall. The diagnosis of IVNC was established. Oral positive inotropic therapy with digoxin was commenced. Metabolic test results were normal. However, the parents declined a skin biopsy as well as a genetic workup despite consanguinity, the dysmorphic features, and the family history. The hemodynamic status of the infant had remained stable at regular follow-up to 10 months of age while he continued to receive medication.
Discussion
Isolated ventricular noncompaction, also known as spongy ventricular myocardium, is a rare congenital cardiomyopathy characterized by the presence of numerous excessively prominent ventricular trabeculations and deep intertrabecular recesses. The prevalence varies from 0.05% to 0.24% per year. [1] [2] [3] [4] The pathogenesis is still unclear. Several pathogenic mechanisms have been proposed. 4 One hypothesis is that IVNC results from an arrest in the compaction process of the myocardium. Other theories suggest that ventricular noncompaction might be (1) the result of an attempt of an impaired myocardium to grow, (2) the consequence of a cardiac neuropathy, (3) cardiac myocytes as a result of a malfunction of gap junctions, or (4) the result of an adaptation to special hemodynamic conditions. 4 The clinical appearance varies from asymptomatic patients to progressive ventricular dysfunction, arrhythmias, and systemic and pulmonary embolism to cardiac failure with (neonatal) death. 1, 5 Isolated ventricular noncompaction can be associated with other cardiac 4 and extracardiac disorders. Neuromuscular anomalies, especially metabolic myopathies, have been described in up to 81% of cases with isolated ventricular abnormal trabeculations. 3, 6, 7 Several syndromes may be associated with ventricular noncompaction, such as Barth syndrome, 8, 9 Ohtahara syndrome, 10 Roifman syndrome, 11 Melnick-Needles syndrome, 12 MLS (microphthalmia with linear skin defects) syndrome, 13, 14 Nail-Patella syndrome, 15, 16 and Noonan syndrome. 17 Inheritance is X linked (Xq28 region) 8 or autosomal recessive. 18 A possible dominant form in association with specific facial features has also been reported, 19 as well as a case of distal chromosome 5q deletion. 20 Prenatal diagnosis has been reported previously in only 6 fetuses, 21, 22 this being the seventh ( Table 1) . Five of theses cases were sporadic; 2 of the neonates were born from the same mother. A study by Bleyl et al 8 suggests that fetal echocardiography is not reliable for prenatal diagnosis of IVNC. The authors described the fetal echocardiographic findings obtained between 24 and 30 weeks' gestation in 3 members of a family in whom IVNC subsequently developed. In only 1 case was a dilated left ventricle diagnosed prenatally without other characteristics of ventricular noncompaction. The other 2 cases showed normal findings. Winer et al 23 illustrated a case of prenatal diagnosis of a fetal cardiomyopathy of unknown etiology at 22 weeks' gestation. The pregnancy was terminated, and the diagnosis of IVNC was made by pathologic examination. The authors emphasized the difficulty of diagnosis of ventricular noncompaction in minor forms without associated anomalies. Recently, Kitao et 22 is probably related to the hemodynamics of the fetal circulation, which is characterized by a dominant right ventricle. As illustrated in our case, prenatal diagnosis of IVNC is possible but, as previously published, may be difficult and not always emphasized. However, prenatal diagnosis is important because the outcome can be highly variable, and neonatal death can be imminent. Isolated ventricular noncompaction should be considered when fetuses with increased first-trimester nuchal translucency are evaluated. Familial occurrence should also be kept in mind for early diagnosis of ventricular noncompaction of the myocardium.
